The long-term effects of somatostatin 14 (SST-14) on the pituitary-ovarian axis were examined. Female Wistar rats received 20 µg/100 g b.w. doses subcutaneously twice daily for 5 consecutive days in the infantile (from 11 th to 15 th day) or peripubertal (from 33 rd to 37 th day) period of life. Females treated as infants were killed in the peripubertal (38 th day) or adult period of life (80 th day), and those treated during peripuberty as adults (80 th day). Pituitary follicle-stimulating (FSH), luteinizing (LH) and somatotropic (GH) cells, and ovaries were analyzed by stereology and morphometry. Serum FSH and LH concentrations were determined by RIA. FSH and LH cell volumes were significantly decreased in pituitaries of peripubertal females treated with SST-14 as infants, and in adult females treated during peripuberty. GH cell volume was decreased in all treated rats. In the ovaries, enlargement of the non-growing pool of follicles was detected in adult females treated during peripuberty. SST-14 applied to infant rats did not lead to changes in initial follicular recruitment, but it disturbed follicle growth and development at later stages. It can be concluded that SST-14 exerted long-term inhibitory effects on the pituitary-ovarian axis and GH cells in rats.
Introduction
Functionality of the hypothalamo-pituitary growth hormone (HPGH) and hypothalamo-pituitary-gonadal (HPG) axes is closely related and age-dependant Harvey 2001, 2002) . Both axes mature at puberty, and, working in tandem, growth hormone (GH) and gonadotropins account for the somatic and physiological changes that are collectively recognized as puberty. The involvement of GH in activation of the hypothalamo-pituitary-ovarian axis is also of great importance Harvey 2001, 2002) . In early life, i.e. the infantile period, GH pulsatility is not fully established (Gabriel et al. 1992 ). On the other hand, blood concentrations of follicle-stimulating hormone (FSH) and luteinizing hormone (LH) reach maxima around day 12 of age (Ojeda and Ramirez 1972; Dohler and Wuttke 1975; Taya and Sasamoto 1988) . High concentrations of circulating gonadotropic hormones during this period are partly the result of very marked FSH and LH responsiveness to the positive influence of gonadotropin-releasing hormone (Ojeda et al. 1977; Taya and Sasamoto 1988) , and low responsiveness to the negative influence of endogenous estrogen due to high levels of alpha-fetoprotein (Meijs-Roelofs and Kramer 1979) . At the same time, the ovaries are under strong gonadotropic influence and almost twice as many follicles begin to move into more advanced developmental stages during the second postnatal week than at later ages (Ojeda and Urbanski 1994) . Therefore, factors that lower GH secretion, such as treatment with somatostatin (SST) analogs, can affect the HPGH and HPG axes. Indeed it has been shown that SST slows down the growth and tempo of reproductive maturation in female rhesus monkeys (Wilson and Tanner 1994) .
SST is widely distributed throughout the central nervous system and peripheral tissues in mammals and has broad, mostly inhibitory effects on endocrine and exocrine secretions, as well as anti-proliferative action (Patel 1999) . SST produced in the periventricular hypothalamic nucleus is a major regulator of GH secretion and other pituitary hormones.
Regulation of the HPG axis by SST is still not well examined. In healthy volunteers, SST inhibited LH pulse amplitude but not frequency, without affecting FSH pulsatility (Samuels et al. 1992) . It reduced the serum concentration of LH, but did not affect the release of FSH in women with polycystic ovary syndrome (Prelević et al. 1990) or in male rats (Starčević et al. 2002; Milošević et al. 2004) . In adult female rats, SST-14 had an inhibitory influence on both types of gonadotropic cells (Nestorović et al. 2001 (Nestorović et al. , 2004a .
Earlier studies have shown the presence of endogenous SST in the ovaries of various species (Mori et al. 1984; McIntyre et al. 1992; Masini et al. 1999; Zhang et al. 2009; Gougeon et al. 2010) . Moreover, expression of SST receptors (sstr) was demonstrated in human granulosa (Strauss et al. 2003; Adams et al. 2004 ) and granulosa lutein cells (Strauss et al. 2003) , mouse granulosa cells and oocytes (Gougeon et al. 2010 ) and rat granulosa cells (Nakamura et al. 2013 ). An inhibitory effect of SST on ovarian steroidogenesis in granulosa and granulosa lutein cells has also been observed (Rajkumar et al. 1992; Andreani et al. 1995; Holst et al. 1995 Holst et al. , 1997 Nakamura et al. 2013) .
We have previously shown that SST-14 inhibits gonadotropic cells and the initial phase of folliculogenesis in the infantile (Nestorović et al. 2011 ) and peripubertal (Nestorović et al. 2008) periods of life. However, whether these effects are long-lasting or not is less well evaluated. Therefore, the aim of this study was to examine possible long-term effects of SST-14 applied at critical periods of life, on some morphological and functional features of pituitary gonadotropic cells, the immunohistochemical and morphometric characteristics of somatotropic cells and on ovarian follicular development in rats.
Materials and Methods
Time-mated pregnant Wistar rats were housed individually and maintained in a controlled environment (12 h light/ 12 h dark; 22 ± 2°C), with food (Veterinarski Zavod "Subotica", Subotica, Serbia) and water ad libitum.
Two groups of infant females were injected subcutaneously (s.c.) twice daily (8 a.m. and 8 p.m.) with 20 µg SST-14 (S9129, Sigma, St. Louis, Mo., USA) per 100 g body weight (b.w.) for 5 consecutive days between 11 and 15 days of age. The first group was sacrificed in the peripubertal period at 38 days old, and the second in adulthood at 80 days old. A third group of female rats was treated with SST-14 in the peripubertal period between 33 and 37 days old by the same schedule and later killed at 80 days of age. Each treated group had a corresponding control group, which received the equivalent volume of saline s.c. by the same schedule. The dose regimen was based on that of Rebuffat et al. (1984) except that SST-14 was administered every 12 h instead of every 8 h (Nestorović et al. 2001 ). Blood was collected from individual animals and the sera were stored at -70°C until FSH and LH determination. The experimental protocols were approved by the Local Animal Care Committee in conformity with the recommendations provided in the European Convention for Protection of Vertebrate Animals used for Experimental and Other Scientific Purposes (ETS no. 123. Appendix A).
After removal, the pituitaries and ovaries were weighed, fixed in Bouin's solution, dehydrated and embedded in paraffin wax. Pituitary sections (5 μm thick) were stained immunohistochemically, while serial ovary sections (6 μm thick) were stained with hematoxylin and eosin (H&E).
Pituitary

Immunohistochemistry
Series of seven sections cut through three tissue levels (dorsal, middle and ventral portions) of the pars distalis were used for immunostaining. After rehydration, the sections were stained immunohistochemically. Gonadotropic cells were visualized using the peroxidase-antiperoxidase (PAP) method, as previously described (Nestorović et al. 2001 ). Anti-rat βFSH (1:300 v/v) or anti-rat βLH polyclonal antibodies (1:500 v/v) (National Institute of Health, Bethesda, MD, USA) served as the primary antibodies. For detection of somatotropic cells, sections were incubated with polyclonal anti-human GH antibodies (1:300 v/v (DAKO A/S, Glostrup, Denmark)) (Nestorović et al. 2008) .
Stereological measurements
Immunohistochemically stained 5 μm thick sections of the pars distalis were used for morphometric examination of FSH, LH and GH cells that possessed visible nuclei. Cell volumes (Vc) and volume densities (V V ) were estimated by light microscopy at 1000× magnification using the M 42 multipurpose test system (Weibel 1979) . Cell volumes were expressed in μm 3 , while volume densities were given as percentages of total pituitary cells per mm 3 . At the same time, the number of immunoreactive cells per unit area (mm 2 ) in each section was analyzed.
Ovary
Every second ovarian section (6 μm thick) was examined by light microscopy. Follicle and corpora lutea (CL) num-bers were determined by simple point counting. Healthy follicles were divided into two groups: small follicles measuring < 275 μm in the largest cross-section (LCS) and large follicles measuring ≥ 275 μm LCS. Small follicles were further divided into six classes as defined by Gaytan et al. (1998) as follows: (1) primordial follicles containing an oocyte surrounded by a layer of 3-6 flattened pre-granulosa cells; (2) primary follicles consisting of an oocyte surrounded by a layer containing one enlarged cell or a whole layer of cuboidal pre-granulosa cells; (3) multilaminar class A follicles (Ma) with 1-2 layers of granulosa cells measuring up to 75 μm in diameter; (4) multilaminar class B follicles (Mb) measuring from 76 to 150 μm; (5) multilaminar class C follicles (Mc) measuring from 151 to 200 μm; and (6) multilaminar class D follicles (Md) measuring from 201 to 274 μm. Large follicles were divided into five classes as previously defined by Osman (1985) : class I, from 276 to 350 μm in diameter; class II, from 351 to 400 μm; class III, from 401 to 450 μm; class IV, from 451 to 575 μm; and class V, more than 575 μm in diameter. Follicle diameters were measured (two diameters at right angles) in the LCS containing the oocyte nucleolus. Atretic follicles exhibited alterations in the granulosa layer and/or on the oocyte. Follicles that contained pycnotic granulosa cells in abundance and/or a degenerated oocyte were classified as atretic. Oocyte degeneration was apparent from the highly irregular shape and/or the presence of a pycnotic nucleus. The number of CL at different phases of development (newly formed, mature and regressive) was determined per ovary.
Determination of serum hormone concentrations
Serum concentrations of FSH and LH were measured with commercial radioimmunoassay (RIA) kits (Amersham Biosciences UK Ltd, Little Chalfont, Buckinghamshire, UK). Intra-assay and inter-assay coefficients of variation were 4.2 and 7.9% for FSH and 6.5 and 10.9% for LH, respectively.
Statistical analysis
All results were expressed as means for five animals per group ± standard deviation (SD). The data were tested for normality of distribution by the Kolmogorov-Smirnov test. One-way analysis of variance followed by the Newman-Keuls test was used for comparisons of differences between the groups. A probability value of 5% or less was considered as statistically significant.
Results
Body and organ weights
SST 14 applied to infant rats did not lead to a decreased body weight in the peripubertal period. However, a small but significant reduction of this parameter was noted in adulthood. Body weight of adult females treated with SST-14 during peripuberty was significantly (17.1%) lower than that of the corresponding controls (Table 1) .
Absolute pituitary and ovarian weights in peripubertal females were decreased by 40.5% and 35%, respectively, after SST-14 application as infants, but no reduction was noted in adulthood. Peripubertal SST-14 treatment led to a 19.7% lower pituitary weight in adult females (p < 0.05), while ovarian weight was not affected, when compared to the corresponding control values.
Relative pituitary and ovarian weights were 38.5% and 30.7% lower, respectively, in peripubertal females treated with SST-14 as infants.
Pituitary FSH (follicle-stimulating hormone) and LH (luteinizing hormone) cells in the pituitary of control peripubertal and adult females were numerous, positioned throughout the pars distalis, present in groups or occasionally alone, and often in close contact with blood capillaries. They were strongly immunohistochemically stained, large, polygonal, oval or polyhedral in shape with prominent, often eccentrically located nuclei (Figs. 1a, 1c, 2a, 2d) . In the pituitaries of all treated females FSH (Figs. 1b, 2b, 2c) and LH (Figs. 1d, 2e, 2f) cells appeared smaller, when compared to the controls, with altered shapes, i.e. they were elongated and more polygonal. Their cytoplasm did not stain uniformly. Immunolabeled granules were clustered in groups and separated by unstained regions. The intensity of cytoplasmic immunostaining varied from weak to very intense (Figs. 1b, 2c) .
Morphometric analysis showed that gonadotrop numbers per unit area (mm 2 ) were significantly decreased in the pituitaries of adult females when compared to corresponding values for peripubertal controls. This resulted in a significantly lower volume density of LH cells, while that of FSH cells was somewhat lower, but the difference was not statistically significant ( Table 2) .
Treatment of infant female rats with SST-14 led to decreased FSH and LH cell volume during peripuberty, by 20.9% and 23%, respectively, in comparison to corre-Figure 1. Representative micrographs of gonadotrops (a-d) and somatotrops (e, f) from peripubertal control (a, c, e) and peripubertal female rats treated with SST-14 as infants (b, d, f) . In the pituitaries of SST-14-treated females, FSH (b) and LH (d) cells were smaller, changed in shape, with a non-uniformly stained cytoplasm (arrows). GH cells (f) were also smaller and altered in shape, bar 10 μm. FSH, follicle-stimulating hormone; GH, growth hormone; LH, luteinizing hormone. (Table 2) . When examined as adults, the volume of both types of gonadotropic cells did not differ from the values for adult control rats. The volume density of FSH and LH cells and their number per unit area did not change between the peripubertal and adult period of life (Table 2) . When applied during peripuberty, SST-14 decreased the volume and volume density of FSH cells by 21.9% and 20.8%, respectively, in comparison to aged-matched adult controls (Table 2) . Similarly, the volume and volume density of LH cells were 26.7% and 23.1% lower, respectively. Numbers of both types of gonadotrops per unit area were not changed by SST-14 treatment, regardless of the age when it was applied (Table 2) .
GH cells were abundant in the pituitaries of control peripubertal and adult females. They were positioned throughout the pars distalis, mostly in groups in close contact with blood capillaries. Their cytoplasm was immunohistochemically stained strongly and homogenously and their shape ranged from ovoid to pyramidal (Figs. 1e, 2g ). In the pituitaries of all SST-14 treated females, GH cells were smaller in size than in the corresponding controls (Figs. 1f, 2h, 2i) . When GH cells in the pituitaries of peripubertal and adult control rats were compared, it was evident that they were larger in adults (Figs. 1e, 2g ). Namely, stereological analysis showed a significant rise of 41.6% in GH cell volume between peripuberty and adulthood.
Infantile SST-14 treatment diminished GH cell volume at peripuberty by 33.7% and in adulthood by 27.4%, when compared to the corresponding controls. The volume density of GH cells was also lower after infantile SST-14 treatment, but the decrease (by 27.6%) was statistically significant only when cells were examined in the adult period of life. SST-14 applied during peripuberty decreased GH cell volume and A B volume density, by 26.6% and 18.6%, respectively, but the number of GH cells per unit area of pituitary was not changed after SST-14 treatment regardless of the time of application or analysis (Table 2) .
Serum FSH and LH concentrations
Significant declines of serum FSH and LH concentrations were observed in peripubertal rats after infantile SST-14 treatment. Mean FSH concentration was 27.5% lower and mean LH 64.2% lower than the corresponding values for control females (Fig. 3) . In adult females no differences in gonadotropic hormone concentrations were observed.
Ovary
Numerous healthy follicles at all stages of folliculogenesis, as well as rare atretic follicles at different stages of degeneration, were present in the ovaries of peripubertal and adult controls (Fig. 4 a,c ). Since the peripubertal control and treated rats had not reached puberty, CL were not present in their ovaries ( Fig. 4 a,b ). In the ovaries of adult females, healthy newly formed and mature follicles and regressive CL were present ( Fig. 4 c,d ). Quantification of follicles at different stages of development showed that the number of primordial and healthy multilayered (secondary, preantral) follicles in the ovaries of control adult females was lower than in peripubertal control rats (Fig. 5a ). Additionally, atretic small and antral follicle numbers were decreased by 43.4% and 48.7%, respectively ( Table 3) . The ovaries of peripubertal females treated with SST-14 as infants were well organized and follicles at all stages of development and degeneration were present. However, light microscopic examination of the ovaries revealed many fewer healthy small follicles than in controls and prevalence of atretic follicles (Fig. 4b) . Indeed, the morphometric analysis showed that the number of healthy small, multilayered follicles was diminished. Significant decreases were evident in several individual classes: Ma by 48.0%, Mb by 62.0%, Mc by 58.9% and Md by 51.3% (Fig. 5a ). The sum of healthy small follicles was 45.9% lower than for the corresponding control (Table 3 ). This resulted in declines within individual classes of healthy large, antral, follicles (Fig. 5b) and a significant 43.8% decrease in the sum of antral follicle numbers (Table  3) . Fewer healthy follicles pushed the healthy to atretic follicle ratio in favor of atretic for both small and large follicles (Table 3) .
Follicles and CL at all stages of development were seen in the ovaries of control adult females and those treated with SST-14 as infants (not shown). However, many fewer healthy antral follicles were observed than in control ovaries. Morphometric analysis showed fewer healthy antral follicles, but the difference was significant only for class I follicles (Fig.  5b) . Although the number of healthy or atretic follicles was not significantly changed, the healthy to atretic follicle ratio favored atretic for both small and large follicles ( Table 3 ). The number of newly formed CL was similar to that for the corresponding controls, while the number of mature CL was 31.5% lower and regressive CL 52.9% higher (Fig. 6) .
Numerous follicles at different stages of development and atresia, as well as CL with slight prevalence of CL in regression were present on H&E-stained sections of ovaries from adult females that had received SST-14 during peripuberty (Fig. 4d) . Detailed histological and morphometrical analysis showed that the number of primordial i.e. non-growing, quiescent follicles, was significantly higher (by 81.0%) when compared to the corresponding control value. Healthy or atretic small and large follicle numbers were not changed ( Figs. 5a, b ; Table 3 ). However, the numbers of young and mature CL were decreased by 50.2% and 32.2%, respectively, while that of regressive CL was increased by 97.6%, when compared to corresponding control values (Fig. 6) . 1 All values are given as mean ± SD (n = 5); # p < 0.05 adult control vs. peripubertal control; * p < 0.05 SST-14-treatment vs. corresponding control.
Discussion
Short-term inhibitory effects of SST-14 on rat pituitaries and ovaries in critical periods of life have been documented (Nestorović et al. 2008 (Nestorović et al. , 2011 . To elucidate whether SST-14 has long-term inhibitory effects on the pituitary-ovarian axis and somatotropic cells, female rats were treated with SST-14 in the critical infantile or peripubertal period, and the effects were examined at later ages. Our results demonstrate that inhibition by SST-14, although less severe than immediately after application, can be detected in the pituitary and ovaries in later periods of life.
The biological effects of SST are mediated through five distinct receptor subtypes (sstr 1-5 ). All five receptor mRNAs are expressed in the rat pituitary. This is developmentally determined in a subtype-specific manner, with the expression of sstr 2 mRNA and protein rising from birth and reaching a maximum in the adult (Reed et al. 1999) . The abundance of other sstr mRNAs does not change with age (Reed et al. 1999) . Therefore, in our experimental conditions, SST-14 could directly inhibit pituitary cells, since the sstrs are expressed at the ages when SST-14 was applied, and this hormone has the same affinity for all types of sstrs (Patel 1999) .
However, since SST-14 was applied systemically and not centrally, an inhibitory effect on gonadotropic and GH cells, mediated through inhibition of specific hypothalamic-releasing factors cannot be excluded. The somatostatin analog, octreotide, was shown to inhibit activation of gonadotropin-releasing hormone (GnRH)-containing cells in the hypothalamus of ovariectomized adult rats (Van Vugt et al. 2004 ) and expression of sstr 2-4 mRNA was detected in mouse GnRH neurons (Todman et al. 2005) . SST inhibits secretion of growth hormone-releasing hormone (GHRH) (Giustina and Veldhuis 1998) and expression of sstrs was demonstrated in the rat arcuate nucleus even during the neonatal period of life (Thoss et al. 1995) .
The dominant effect of SST on pituitary function is inhibition of hormone secretion, mostly as a result of acute inhibition of hormone exocytosis (Ben Shlomo and Melmed, 2010) . However, in our study we observed a long-term A B effect of SST-14 on gonadotropic and somatotropic cells after multiple treatments of infant and peripubertal rats. By adulthood, gonadotropic cells showed signs of recovery in terms of blood concentrations of both FSH and LH but gonadotropic cell morphology still showed signs of inhibition. Thus, morphometric parameters did not reach adult control values after peripubertal SST-14 application. Higher sensitivity of gonadotropic cells in the peripubertal period could be expected, as sstr 2 expression in the pituitary rises with age (Reed et al. 1999 ) and the dominant types of sstrs in LH cells are sstr 2 and sstr 1 . Low but similar amounts of all sstrs are expressed in FSH cells (O'Carrol and Krempels 1995) .
SST-14 has a long-term inhibitory effect on GH cells, as judged by their morphology and morphometric parameters. Thus, GH cell volume did not recover till adulthood after SST-14 application to both infant and peripubertal rats. In the pituitaries of control animals GH cell volume rose by 41.6% between peripuberty and adulthood. This increase in cell volume was not achieved by GH cells exposed to SST-14 in the infantile period of life. These results confirm those from an earlier study where neonatally applied SST-14 markedly decreased all morphometric parameters of GH cells and these changes were sustained until adulthood (Nestorović et al. 2006) . Therefore, besides the inhibitory effect of SST on pituitary hormone secretion, from our results it can be concluded that SST has an antigrowth influence on gonadotropic and somatotropic cells. Ben-Shlomo and Melmed (2010) suggested that this effect is probably mediated through induction of cell apoptosis or induction of cell senescence, rather than inhibition of mitogenesis. Indeed, pycnotic gonadotropic cells were observed after acute central octreotide administration (Nestorović et al. 2004b ).
The decreased absolute pituitary weight of peripubertal and adult females that had received SST-14 as infants and during peripuberty, respectively, could be the result of this antigrowth effect of SST. However, relative pituitary weight was decreased only in peripubertal females treated as infants, since SST-14 did not affect body weight. On the other hand, peripubertal application of SST-14 led to reduction of both pituitary and body weight of adult females.
In the ovary, increase of primordial follicle number was noted in adult females that had received multiple SST-14 treatment during peripuberty, while in peripubertal and adult females given SST as infants, normalization of primordial to primary follicle transition occurred. This suggests that the period of life when SST-14 is administered determines the effect of this hormone on the non-growing pool of follicles. This is in accordance with our previous findings of enlargement of the non-growing pool of follicles after application of SST-14 chronically to immature, or in multiple doses to infantile and peripubertal females (Nestorović et al. 2004a (Nestorović et al. , 2008 (Nestorović et al. , 2011 , but not if it was applied in multiple doses to adult rats (Nestorović et al. 2001) .
The mechanisms that regulate the initial process of folliculogenesis still remain unclear, but it is certain that the pool of primordial follicles is under inhibitory control, since removal of ovarian tissue and its fragmentation causes the primordial follicles to move en masse towards the stage of late primary follicles (Wandji et al. 1997) . Somatostatin probably enhanced the inhibitory influence on initial follicle recruitment, since in vitro treatment of mouse ovaries with an antagonist caused an opposite effect (Gougeon et al. 2010) .
Although treatment with SST-14 in the infantile period of life did not have long-term consequences on primordial to primary follicle transition, an impaired process of folliculogenesis can be seen at later stages, as the numbers of preantral and small antral follicles were reduced in both peripubertal and adult periods. This resulted in a decrease of absolute and relative ovary weight in peripubertal animals. In the ovaries of peripubertal and adult females that received SST-14 as infants, the healthy to atretic follicle ratio changed in favor of atretic follicles in both the small and large follicle group. This implies that SST-14 enhanced atretic processes, which contrasts with the short-term effect of SST-14 applied in the infantile or peripubertal period of life (Nestorović et al. 2008 (Nestorović et al. , 2011 . In adult females that received SST-14 during peripuberty, enhancement of atretic processes was not noted, which could suggest that the age when SST-14 is administered determines its effect on follicular atresia.
Disturbed folliculogenesis was also seen at the level of CL. The overall number was not significantly changed, but regressive CL had increased at the expense of healthy ones. Thus, the ratio of healthy newly formed and mature CL to regressive ones was disturbed in adult females treated with SST-14 during peripuberty in the same manner as in those treated as infants. An inhibitory effect of SST on ovarian steroidogenesis in granulosa and granulosa lutein cells has been described previously (Rajkumar et al. 1992; Andreani et al. 1995; Holst et al. 1995 Holst et al. , 1997 . Recently Nakamura et al. (2013) showed that treatment of rat granulosa cells in vitro with SST analogs at pharmacologic doses decreased FSH-induced estradiol and progesterone production with reduction of mRNA for key steroidogenic enzymes. Therefore, since survival of CL depends on progesterone (Goyeneche et al. 2003) , fewer healthy CL and more CL in regression in the ovaries of SST-14 treated females could be due to decreased progesterone production.
The disturbance of ovarian folliculogenesis seen in this study could have been the consequence of a direct effect of SST on the ovary. The presence of sstrs in granulosa cells of mouse and rat ovaries has been documented (Gougeon et al. 2010; Nakamura et al. 2013 ). However, SST might affect ovarian folliculogenesis indirectly via pituitary gonadotropin and GH modulation, especially at later stages. Both gonadotropin hormones are Figure 6 . Average number of healthy newly formed and mature corpora lutea (CL) and regressive CL per ovary of control adult females (C, 80d), adult females treated with SST-14 as infants (SST-14 16d, 38d) and adult females treated with SST-14 during peripuberty 80d) . All values are given as means ± SD (n = 5); * p < 0.05 SST-14-treatment vs. control. necessary for maintenance and control of ovarian functions including folliculo-and steroidogenesis (Richards, 1980) . Additionally, there is evidence that GH is also required for ovarian follicular growth Harvey 2001, 2002; Bachelot et al. 2002) . The long-lasting inhibitory effects of SST-14 on pituitary gonadotropic and GH cells shown here could negatively affect ovarian folliculogenesis. Thus, SST-14 was applied to female rats in critical periods for development and maturation of the HPG and HPGH axes. The route of SST-14 application, i.e. peripheral administration, enabled estimation of effects of SST-14 on the pituitary-ovarian axis as a whole.
To conclude, application of SST-14 to infant or peripubertal females exerted long-term inhibitory effects on pituitary gonadotropic and somatotropic cells. In the ovary SST-treatment disturbed the process of folliculogenesis creating an endocrine/paracrine environment that was less suitable for follicular growth and development.
